Evaluation of proliferation of neural stem cells in vitro and in vivo.
This unit describes two basic protocols for the detection of the proliferation of neural stem cells (NSC). The first one addresses cell proliferation in cultures, starting with primary cell cultures isolated from the mouse subventricular zone (SVZ), in which SVZ-derived NSC are kept in culture as neurospheres. By using this culture system, we are able to study different stages of adult neurogenesis, such as proliferation, differentiation, migration, and survival. Thus, in the first basic protocol, we describe two different techniques to evaluate cell proliferation based on EdU incorporation: (a) immunocytochemistry and (b) flow cytometry. EdU, a new thymidine analog, which is detected by a reproducible and sensitive method based on click chemistry, does not require DNA denaturation, as is the case with BrdU. Thus, co-labeling of EdU with other specific antibodies of extracellular or intracellular targets, as well as other DNA dyes, is possible. In the second basic protocol, we describe an in vivo assay to evaluate proliferation of NSC in the dentate gyrus of hippocampus of adult mice, by both BrdU and EdU detection. With this approach, it is also possible to study different stages of adult neurogenesis, by co-labeling thymidine analogs with other specific markers, such as doublecortin (DCX) or neuronal nuclei protein (NeuN).